Chuwong Xl|: Dung Dich Dién Ly Nguyén son Bach

Chuong XII: DUNG DICH PIEN LY
|. Sw khac biét gitra dung dich phan ti va dung dich dién ly:

e Dbi voi dung dich chtra cac chat tan dién ly (axit, baz, mubi), cac gia tri @, AP, AT, AT4
x4c dinh biing thuc nghiém ludn ludn 16n hon so véi tinh todn 1y thuyét.
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e Theo Van’t Hoff, can phai bd sung thém hé sd i vao cong thtic ctia dinh luat Raoult khi 4p
dung cho cédc dung dich axit, baz va mudi:

Ap'=iAP =iP,N,| V&i:1<i<q=tong sd ion trong phan tir (néu sy dién ly
hoan toan)

AT ={AT =iKe

m

Ti=§7 =iC RT

o AP, AT, & - tinh theo cac dinh luat Raoult
o AP’, AT’, n’ - do dugc bing thuc nghiém.

o i-héso dang truong hay heé so "Van’t Hoff. Vé y nghia i chinh 13 sb lan tang
l1én cua tong ndng do cac tiéu phan chét tan (phan tir va ion) so véi nong do
phan tir chat tan.

e Cic dung dich chét dién ly din dién trong khi nudc nguyén chat khong din dién.

*Nhitng tinh chat trén dwoc gidi thich la vi dung dich cdc chat tan axit, baz, mudi da dién ly,
trong khi dung dich phan tir thi khong.

1. Sw dién ly va thuyét dién ly

1. Sw dién ly
a. Thuyét cé dién Arrhenius:

e Sau khi hoa tan vao nuéc hodc khi dun néng, cac chit axit, baz va mudi phan ly thanh
nhiing ion duong (cation) va ion am (anion) goi la sy dién ly.

e Cic tinh cha't bat thudng cua dung dich dién ly dudc giai thich do su ting sb tiéu phan cua
dung dich dién ly so véi dung dich phan tt.

e Tinh din dién ctia ching dudc gidi thich 1a do su di chuyén dinh huéng cia cac ion dudi
tac dung cua dién trudong.

*Uu diém: gidi thich dudc cdc tinh chat ba't thudng clia cdc dung dich dién ly.
*Han ché: khong ké dén tuong tic gita chd't tan va dung moi
b. Thuyét dién ly hi¢n dai (Cablucop):

Khi cho mot chdt dién ly vio nudc, nhitng phin t& nudc hudng cdc diu cla ludng cuc vé
phia nhitng ion trdi ddu trén bé mit tinh thé chat tan hinh thinh mdi tuong tic tinh dién.
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Cung voi su chuyén dong nhiét noi tai, lyc tuong tdc gilta cdc ion trén bé mat tinh thé bi suy
yé&u lam cho cdc ion tdch rdi nhau va di vao dung dich. D6 1a hién tuong dién ly.

*Trong dd nudc khong ¢6 ion tu do, chi ¢6 cdc ion bi hydrat héa.

e Néu trong phan tir chét tan c¢6 nhiéu kiéu lién két thi su phan ly s& xay ra uu tién theo thir tu:
0 lién két ion trudc, réi dén lién két cong hoa tri phan cyc manh...

Vi du: NaHSO, = Na" + HSO,
HSO, = H" + SO,

2. Do dién ly a: la ti 1€ gitta ‘sé phén tur dién ly (n) trén tong s6 phan tir dd hoa tan trong dung
dich (ng), hay cling chinh 1a nong d¢ dién ly trén nong do hoa tan.

Qua trinh dién ly
AnBn < > mA™ + nB™
Qua trinh phan tr hoa
a="-Cal| <o<l1
nO C ht

o Phan loai:

o Chat dién ly manh: oo = 1 (HCI, HNO;, NaOH, KCl...). Thuyc té du 1a chét dién ly manh
a chi =1 khi nong d6 dung dich that lodng.

o Chat dién ly yéu: o < 1 (HCN, H,CO3, CH;COOH, NH,OH...)
o Chat khong dién ly: o = 0 (CgH1,0g, glycerin...)

e Cic véu to anh hwéng dén do dien ly:

o Ban chat chat tan va dung moi.
o Nong do dung dich cang 16n d6 dién ly cang giam.

o Nhiét d0 cang tang d¢ di¢n ly cang tang.
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»  Quan h¢ giita arva hé s Van’t Hoff i:

A.B, = mA™ + nB™

Ban dau No
Phan ly NooL Mngyo NNoat
Canbang  np(l-o) mngo nNoot
o = | 1
=> _
g 1

o g=m+n (tong s6 ion do mot phén tir dién ly)
o a:dodiénly biéu kién.

e  Quy woc trong dung dich nuéc 0,1IN

+ Chit di¢n ly manh: a> 30%
+ Chat dién ly trung binh: 3% < a < 30%
+ Chit dién ly yéu: a< 3%

I11. CAn bing trong dung dich chit dién ly yéu va hing s6 dién ly:
1. Xét chit dién ly yéu don béc: AB =2 A" + B
Ban dau: Co

bién ly Coa Coa Cha
Can bang; Co(l1-a) Coa Coa

Khi dat cin bang hing s can bang chinh 14 hang s dién ly:

2
K _CA“CB’: (Coa)
C Co(l_a)

AB

Péi vai chat dién ly yéu (o << 1) thi (1 - o) ~ 1, do do:

=>Khi pha loang (Cqy giam), thi d¢ dién ly « tang.(Dinh ludt pha lodng Ostwald)

2. Doi voi cdac chit dién ly yéu da bac: moi nac dién ly co6 mot hang s6 dién ly, nhung nac dién
ly cang v€ sau cang yéu:

Lt -- 7
= —l—' - =4.3x10
Kl ZCO 3
- LIL: 56x10! << K,
(0] -

3

TD: H,CO; = H" + HCOy

HCO; = H' + COs¥  «

2

*Chuy:
e Khi tinh [H'] trong dung dich H,COj chi tinh [H] ctia nac thir nhat.
e [H"]va[HCO;] trong K; va K, 1a nhu nhau.
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/-CIRR R Stepwise Dissociation Constants for Polyprotic Acids at 25°C

Name Formula Ka1 Ka» Ka3
Carbonic acid H,COs 43 x 1077 56 X 1071

Hydrogen sulfide’ H,S 1.0 X 1077 ~107¥

Oxalic acid H,C,0, 5.9 X 1072 6.4 X 1077

Phosphoric acid H;3PO, 7.5 X 1073 B2 X 1o 48 x 10713
Sulfuric acid H,SO4 Very large 123 1072

Sulfurous acid H,S0; 1.5 X 1072 6.3 X 1078

" Because of its very small size, K, for H;S is difficult to measure and its value is uncertain.

IV. Can bing trong dung dich chit dién ly manh va hoat do

1. Ly thuyét chit dién ly manh:

e Trong dung dich chét dién ly manh xuat hién lyc twong tac giita cdc ion, mdi ion trong dd
dugc bao quanh bdi cac ion trai dau (bau khi quyén ion), con xa hon la cac ion cung dau.
Nhu vay trong dd ion khong hoan toan tu do.

e Ngoai ra, trong dung dich chit dién ly manh c6 thé xay ra sy lién hiép ion (vi du naci |

Na ,cl ...), khi pha lodng céac lién hi€p ion nay lai phan ly thanh cac ion don gian.

e Do vay, so ion trong dung dich chat dién ly manh nho6 hon s6 lugng tinh theo 1y thuyét. B
dién ly trén thuc t€ thé hién duoc goi 1a do dién ly bicu kién.

2. Hoat do a:

Trong dung dich chit dién ly manh, nguoi ta dung khai niém hoat d6 a thay cho khai niém

ndng do C: 0<f<1
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